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(54) SIUCA-BASE COATING RLM, METHOD OF FORMING SIUCA-BASE COATING RLM AND ELECTRONIC 
COMPONENT HAVING SIUCA-BASE COATING RLM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a silica-base coating film applicable as an interlayer insulting film capable 
of exhibiting sufficient operation performance in a semiconductor element having a fine design rule of smaller than 
0.15 . m, a method of forming a silica-base coating film applicable as an interlayer insulating film of a semiconductor 
device such as LSI or the like and a multilayer wiring board which is capable of exhibiting sufficient operation 
performance in a semiconductor element having a fine design rule of smaller than 0.15 . m, simply and with a high 
yield, and an electronic component of a semiconductor device such as LSI or the like, a multilayer wiring board or 
the like having the silica-base coating film with less signal delay and with a high quality and a high reliability. 
SOLUTION: A silica-base coating film has a film stress of not greater than 40 (MPa). A method of forming a silica- 
base coating film having a film stress of not greater than 40 (MPa) comprises coating a substrate with a 
composition prepared by uniformly dissolving (a) a void forming material and (b) a siloxane oligomer in (c) an organic 
solvent to form a composite film of the void forming material and the siloxane oligomer uniformly compatible with 
each other and thereafter conducting the condensation reaction of the siloxane oligomer and the removal of the 
void forming material. An electronic component has the aforementioned silica-base coating film. 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAAGaiEsD A41 30982 1 8... 2004/1 1/17 



Japanese Patent Provisional Publication No^ 2001-98218 

(i9)H*H#fF/t (jp) (12) |g ij^ 1^ ^ ^ (A) aimwmwjkmm^ 

#012001-98218 
(P2001-98218A) 
(43)4iiB H ¥^134^4 ^ lOB (2001. 4. 10) 



©Dlnta.' 
C 0 9 D 183/04 
B0 5D 5/00 
7/24 

C 0 8 J 9/26 
C 0 8 L 83/04 



3 0 2 
10 2 



F I 

C 0 9 D 183/04 
B 0 5 D 5/00 
7/24 

C 0 8 J 9/26 
C 0 8 L 83/04 



4D0 7 5 
J 4F0 74 

30 2Y 4J002 
102 4J038 
5E3 46 





4*H¥1 1-274121 


(71) mi® A 


000004455 












VrniW 9 ^28B (1999. 9. 28) 




^«lgf^aKH»f!t 2 T B 1 » H* 






(72)|6W# 
















































(74)«aA 


100071559 



















(54) >-y;^7««K. ^>U;<7?SftfeK<?>J^dfe*^)yj->U;itJ««ie*^^a^Sift 



(57) imi^ 

T ^ +^55:iM'^t$tg:6s^T- # ^ L S I ^cD^^f*:^© 
^ !9 < MMfcf^^ C ^;?^T- ^ § U :3¥j^1^ 

lim^m m<D^<:ht^Ao (MPa) j^tt*^^>>u 

(a) mm^:0mmf (b) iyD^if>:tU 

rfx'--;ij5 (c) m^m^m-xz^mmx^xt^^mm}^ 



(2) 



#§§200 1—9 82 



[^^2] (a) &mMMm)^ (b) i^u^^> 

(c) mwrnm^^-i^mmiyx-^^mm 

4 ] m—o:>%m:iMo:)^t^ 8 0 - 3 5 0 "^C 
T% m:r.<DtmxM<D^i:^Z 5 0-5 0 0**CT-$)^^ 

[if^^5] io) mmmmt\ (cd (a) h 
(b) (omf^t^mm^^mmmm'k^A.-cit^^m^m 

2. 3X<i:4HBttoi^y:fe^^CDff^J5£;^?^o 
[ii^6] (b) >>naf:.i^>;ru=f-r-7?)^ ^^^dtK 
^t4®;&^^Wt-^<b-^Wr-a5-5gi^2. 3. 4 

m^mi^ (b) i/n:^if>:^U=fv-:;b$, TIB- 

(I) 

«B&^^-fe^ii^2. 3. 4. ^yj{^Qtm(oi^') 
[11^18] (a) mmm^t\ '^M^mrfs 3o 

^CJ^T:?)-^>#^3t^2 0°C/minT'ftfi«^*f^ffo;/cB# 
1 5 O'C^fiMJc^f^ 2 5 0'C{ci3«ti>fiM«6U 

^5 5%5fe?8©4<U v'-Ta^;g,fi^lI2. 3. 4. 5. 

[ii^9] (a) 3 0 

'•a:JlT^>^>#?g5i^2 0''C/minT-^ma^*f^tT^fcB$ 
CD. 1 5 O^CCDMtc:^^ 4 0 0**CtC:fe(t^aMM^> 

ti^^0%y^X±r^^^^^')^—x^^%M^m2. 3. 4. 
5. 6. 73<:<i8iBiE®>>U;b^®KcDifi^:&?£o 

10] (a) ^M$fim5!js. :7 ^^^^^^75: 



IntKU-t— T-^i>m^ri2. 3. 4. 5. 6. 7. 8X 

[ii^i 11] ( a ) mmmMtK s^^^v 
y x'— 3^«ir<:7u;i.3^i<i;v— T-ab'5lS^^i2. 3. 

4. 5. 6. 7. 8. 9R{±10tm(D->V:^m^<D 

1 2 ] mmM 1 1^^^ u i^^^:#-r ^ 

[0 0 0 1] 
[0002] 

Pp1®^75:^T^T^.^^o t^^:)6^^. ltiim^4. 2^ 

coCVD^fc:J:SS i Oij!i;bW^^^^^b-r^v>^ 

TV^^o e^Up?J^l^i:bT{i> it^m^3. 5^CD 
SiOFJ^ (CVD^) . ltiim^2. 5-3. OcoW 

;^SOG (Spin On Glas:^ . MW^^y-^-^tm^^ 

Jt^m^2. 5OT<^M3fs|.^3ov^T^±. ^'^^^^lajii. 

[ 0 0 0 3 ] :7 2^<:7)Jt^im^:g:^'r§ 
;053 0 O^CIUTT-^^^^i?). ^co^^TiiL S I 
t bT. m¥ 9 — 1 4342 O-^^^c^^tb^^t^ 

So ^c^;^^T*iij:bMm^2. si^xTcD^mm^m^m 

[0 0 0 4] ^?LM]^{*s i±mmm2. sixr^m^-^ 

tg^^^^thbT?^g^t^.Tv^So ^Jimmmmysmh 

bTfi. 4*a¥6— 1 2 7 9 0-#t&|g{c:^^nsJ:-555: 
U ^ > ^ U oi^ U >^CD:S;»7t< U x'— 

^mW- 1 0—2 5 3 5 9-^i;^{c:^^ns 



(3) 



m2 0 0 1—9 8 2 



fcLSIT-tiiS^iiO. 1-0. 5Am^fc:^Sh 
^^tLi>fc«>. 0. lumlXt(D:^^^(DK^m-r^ 

[0 0 0 5] acDr^m^m^-t^tzisb. w»kuv— ^ 

SIi^ff^^rS;r^;^?£:65^^¥ 10 — 158012 -^^S 
m¥ 1 1—2 1 74 5 8-^^iC:^^nTV>^o 
b*>U 4*l§¥ 10—1580 1 2■^^^:r^^tLTV^ 

U^i:V^^Pp5M;^^^So ^fe. iNfia^l 1—2 17 4 5 
^^±\z^ir^tzisblzlt. (4 5 O^'C^) XM 
AlgB^^ffil^fe^^C^i. 4 5 o^cco^ia^iii^^ 

WMmmy (4oo^ceiS) -r^tzisb. ^i<D:^m{^ 
mtmx^^^o ^^m. ttmmm-f^2. si:xtx. 4oo°c 

^m^mm'p^mmmcDmmmmt Lxmrn^jm^^ 
mmmmmom^mi^. m^cDt^^^^ih^nxh^i^: 

V^o lyfc'^^X. 'r^^>)V—)Vt^O. 15>amJ:t)^ 
[0007] 

immmk b J: d h t-^i^] 1 wmpmm 

y'^-f >;u— 0 . 1 5 /i m J; D M^b^ tt ^4^ 

0. 1 5//m^^)«^b^t^^ii^#^^^^c45v^T^-h 
^^i^^^tt^tg:^)^^^f ^ ^ L s I mcD^mi^^^'p^m 
wm^<Dmm^^t hxmm-^m^^iy v:^mm^^ 
'^ty)X< mmzn^ ^ t t^x ^ s ^> u :^j^mmm^ 
:^m^^T^i>(7)x^^o mmmi2tmco^BMi,^. 
m^(Di^viJ^m^^mi.xt^^m^^m^cD{i>'^^^\ m 

ifom^a55s^i^i-^ <Dx^ -So 

[0 0 0 8] 

0 (MPa) i:iLTT$>^v'U*m^fc:|irSo ^fe. ^ 



(a) ?gPM^sS*J^t;^ (b) Z^n^1)->7tV=r 
-^-f^ (c) ;^^^^J{c::^-tc^PbT3fe^i^B^^^ 

m<DmtJt^4o Qi^Q) i>j.-rx^^i^v:^^m^me^ 
[0 0 0 9] ^fe. ^^m. ^MMMh>>o:^i^> 

mt^S 0-3 5 O^-CTn (Dj!jPf^X^CD?ai^;?jS3 5 0 

-5 0 o^cx^:&nm<oiyv:fymwmcomm:&m\:im^ 

^fc. *^Hm. (C) (C 1) 

(a) t (b) CDi?5:^:6^^^r^W«^^J^^^T•^^ 
[0 0 10] ^tc. ^mMlt. (b) 5/n^1f>;tUr/ 

ii. (b) S^n:^1^>::rU:Jx'-*s^ TIB-iiSS:; (I) 
[^b2] 

s.MorV^., (I) 

S^^U R*(ij^^l-6cDr;i/:^;i/m^^U m 
RXfult 0 + n ^ 3 ^mtzTX v IzMl^th^ 0-3 
(D^CX^^) xm^fh:^y')l^:zi^i^iy^>m(Di}U7ic.^ 

[0 0 1 1 ] ^fc. ^^em (a) &m^^ifi. ^ 

m^j^T^ 3 0 -"ci^xTt- ^ wmmm. 2 0 °c/mnxmmm 

^W^troifeNfCD^ 1 5 O'CODSaic^-r-g) 2 5 O^'Cic 
:tr3^MIa)ffM;^?*ic:5|-r§o ^^B^{±. (a) 

mm^mit\ '^mmmv. 3o°mT;?)-^#ig5tjg2 

0°C/min-e^fift^W^tf o:/^0^c7). 1 5 O^'CcomSi^C 

mr^b 4 0 0'C{c*5(tsaMiiSii>*«8 o%Ju±-t?^§>t? 
^fc. ^^m^ (a) ^p^^j^:6^ y^m^^^-^ 
So 7mm±. (a) p(<s^^u;i/ 

[0 0 12] 



#g|2 0 0 1—9 8 2 1 8 



tfi^4 0 (MPa) i:XT^^^Zt.i)^ii!.^mx^^^ 3 0 (MP 
a) J^T:65J:t)^^U>o fit^t}<Z>Tml±0 , 4 (MPa) m 
mx-^^o m(DJitstlt^4Q (MPa) ^Mz^^t^WCO 

MCDJ5&:^A5 0. 4 (MPa) 5fe^CDsfe>CD{i, ffM^^^SIih 

LX— 2 3 2 0 (KLA— tencori±li) ^<^U ^Jj^ 
?ag2 3±2''C. ^|iJ^ie^:t?iJ^4 0 — 5 0%Tn 5-8 

Xt:>3— bU 1 5 O^C+2 5 0''C+4 0 0 (-4 5 

0 ) "ca^^^xmt^ "^mm o . 5 - o . e >tim®iM^ 

ru>;^^U M^'ft^b:te73^>^\ha)RDcr)^ (i^ 
-1f-^MmbT^^^6^ic:«im) *>e>;f£i:tr^^m) o 
[0 0 13] i^v:^mwm(Dmmm\^. 2. 5t:Ji 

mit^im'^^comm^cDj^i^^^ 1 x 1 o"ji^/ 

cm'OT^W^ b < . U— <>m55^!|^{i 5x1 D 'A/crf 

^bTS i— O. S i— CJt:^tfCi:>bs$?^bl^o 
CO 0 1 4] f;B:tjifi4 0 (MPa) i^JlTt?feS->U::bl^M 

Mii. mK.it. (a) ^M^fiS;w;st>- (b) >>D:^if> 

(c) :^:^^^Jic:J^-Jc:^fPbT35:-g>;m5K 

m\Z^\>. 4 0 (MPa) tJ^.T®l£H^3:feO^Tf#i^,tt^$^ 

[0 0 15] ^^BJJc^iti) (a) ^M^J^y:. 
fi^fc:f#^ti§>> U:^7^|^{r^j^^ff$^b-5 ^^^^ 

bTl^tb^^ffe^r«^i;^<. mjmmo:)mm^^^xm 

n^o :iti^i±. m^x^it.2mi>A±^m^'^t)'\tx^ 

[0 0 16] (a) mm^mt<D^^i±. mmm^ 
m^muxmgx^^o ^m^i±. ixrcom^. 
^ffiv^T. (a) ^mmtM(ommm:^m^i7r,\ 



mm : TG— DTA6 2 0 0 (-fe^n— m^^) 

W^m^t^^: 3 O^mT 
^^^3^ : 2 0°C/fflin 
1:^>:r;l/a : 1 Omg 
Hffl^ : 2 0 Oml/min 

5S::Jd\ (a) ^MMM^MPS^fucT^Si^^f ^Sfi 
1 5 O^'CXCDmMtl.rzo 1 5 O^CIMT 

( a ) ^PM^J^mcO^Pmo^SiC J; ^%<Dt {.fa. 
[0 0 17] 2 5 O^CX(DmmM^Pi)^S%i:k±(D (a) 

^m^mt<Dmtvxit. y^v^^^u>:t^i^.Y. ^ 

{/^tL^o 2 5 0'*CT-cDmM^:^^5%^^c7) (a) ^ 

[0018] 2 5 0°CT-<;DMSM^i>:i>55 4 0 

0''C\Z:Hlf^mmm(PifiSO%]^A±(D (a) ^M^J5S;*J 

2 5 0'C-^CDM*M^«i2 %mriTN 4 0 O^ClC^^tt^ 
(a) ^M^s^hbT4t{:r^t^TV^Sc 

[0019] >^ ^y$mmi± 400 °c^cDir^<&w-r 

oT (a) mmmMti^xy^ym^^^^^^ynv^- 
mm bv^o 

[0 0 2 0] ^^H^ic^St^ (b) i^y i^n^^PlfV;^*; 
=f^-i:bT<i. mK.lt. TM-m^ (I) 
[Yb3] 

S^^U R'tijK^l'-6c7)7';i/de;i/S^^U m 
nii 0 ^ m + n ^ 3 ^mtzTX o \zmitfh^ 0-3 

J&nzk^i8&^bfc^c7)t-^<i:<. ^m\^^^m^\^ 



iNF§|2 0 0 1—982 18 



[0 0 2 1] ±fBIHiQzK^^S^i:bT{i. X^nm^ 

ij'^m^m 1 - 1 4<Dmn7\<.^\^mf^^^ uv^o mu 

rDi^;i/^. y^)vmmcDT)v^ 

[0 0 2 2] :!^5^0Jic:45(t^Aa7jc^$^^^{i, 

(I) •r•m=n=0c^)Jb07K^&^^^^^ m+n=l©J[jn 

0C07';^n:^i✓i^^>M^ m^-n^l<D'r)iy^^iyt^'p 
>M3^«im+n= 2c07';i/r3:^i^^>^>^h#m^n 

^->i/^>^Jc:^bT 1 o^;i/%OTT-$>§:i^^^^ 

bV^o 

[0 0 2 3] ^fc. ^^iia7K^5^«t4*^^^^VMn=n= 

0c7)7';i/=7^i>iy^>^^3@^{c;fjDx.^c f^^tt 

n=0cDT;i/3ae^i/^>Mcoi!l^7?j5^<)5:Sh. ff^ 
m= n = 0 CD7^;i/n ^ >> ^ ^mcDmwWi^. 

7^;i/r2=^i>>>^>l^;i/}::^U m=n=0®T;i/3:^ 
v'i/^VMO. 1 — 0. 7^;i/T^'§>o 

[0 0 2 4] c:tb^cDr;i/3:^ix^>5>^cO:P:^^j^j-:ii 

>^cD^y T';!/:^;!/ b u y ^ 

^c?)^y r u — ;i/ h u :^^> s^^ ym. t::r^;i/ b u 



i/fy^v. ^>^yjv:tuy^)VhV^ h^->iy^>. 
y:^yjl^:^u-^^iy)UVV^V^i^i^^>, hVv^ijy 

X2^iy)VhVj<h^i^i^'^>. ^y^^^tty)\/:^Uy^l^ 
)V;<^)WJ^V^iyl^'p>. ^y^^^ij yjv^urt7>^ 
i^^juhV^ h^->i^^>. (4 — ^)vy)U7tuy^)\yy 
:x:-)V) hV^h^tyiy'^>. i4'-^JVyjU:tu^^ 
iyJVy^L-jU) hVj^h^->->'^>. i4^^)\yy)\yyt 
u:t^^)Vy=iL-}V) V^) ^Y^lyi^'y>m<0^y'i^m: 

N— :7 3. r ^ y tr;i/ h y ;>< h i:/ ^ > 

[0 0 2 5] mmc 

>>3><^Pv'h^^y^' (GPC) tc:j;t)^J?>^3KU 
y.^ly>^\^rciS> ;6S5 0 0- 1 0 0 0 0CD*5fflT?fe 

:&:^•|^5feb'r^»J:v^o 
[0 0 2 6] (a) mm^mtt (b) ^'n:^if>;^U 

(1) (a) (b) i/n^if>::r 

t-^IS^o Z,<Dm^. (b) e^D:^it>:tUrfv'— CD^ 

^{iis (a) ^PMM^O^hffi^-r^^^i^'TiS^ 

i'mr^m^h. (a) ^|5MM^^^^)^^^a^b^^v^ 
(D^^mmcommhT^m^t^^^o (a) ^ 

m^com^^pm btc < v ^tcimi ^ n-s o 

(2) r;i/n^>>>>^>^^, $)^7b>bi?)ii^b:^ 

(3) (b) $/n:^i^->;tV::fN'-CD^^^^>&>bi?> 



(6) 



!mi2 0 0 1—9 8 2 



[0 0 2 7] (a,) ^m^^t. (h) iyU^V->:4- 

izm^T^ mms ( a) ^m^rnt i o o msastc^ 

UT (b) >'^:^1:^>:tU=^'x'— ^10 — lOOOfift 
aiE^-r ^ L<. 60-^450 MMm^-^ir^ 
0D:6sj;t)$?^biv ^'^J^U ^.tt-cd (b) i^n=^1f> 

-o— s ±(Df^^^m^Ltztm:^i.xmmi.tzmx-^ 

[0 0 2 8] (a) ^M^l^^i'^tgS^WbT^c^:V^ 

'^t^:&5 (b) i^u^V~>:tV::^'^—conn7K^m& 

T^<tfi^t^^v<^^^o (a) mmmMt. (b) >> 

jmtMco'^^t^. (b) i^D:3el^>;^U=fx'-CDl)PzK 

^^Rmu7k^iz^ ^ ^-r § ^ y 

C€>:^tr{*s (a) SS^^^j^hx (b) i^U^V> 
[0 0 2 9] 2^^a^{c*5(tS (c) ;g^^J^UT«i> 

— ;i/#(7)r;i/=i— cFiCH:OH. cFjCFjC 

HtOH. CF,(CFi)iCHiCHiOH^C0^:7-/^r 

mm^^ju. if^rDfc:;k 

-fe^^— h N— ;^ 2 —ern u k v^cor 5: 

Clt^^B>^i. -W^T*X«i:2m:;l±^/m^^t)i^T^ 
^tb^o cn^CD (c) W«I^J(?)d*>T% (a) 

^W^^S'J (cl) ^fflV^^^-h7bW^U^o 

[0030] ( c ) W^^SI©i^fflS{i. m MCD^?^ 

t?)®Jf^i9'il^^ 1-2 oaM%i:^-&J:a3^S^i^'r 

[0 0 3 1] S/U:*r^MICQ?fM«is M^^^ 
S^ic:^:^U (a) ^M^fiWh (b) >>n:^if>;r 



cJ;?)^ (b) $^D^lf>:tV=fx'-CD^^^.i: (a) 

®;^^T-(i. ^^^(Z)J!JImXM^^V^T. (a) 
mfi)m^^^^Lrz^X. (b) i>n^lf>;tUrf 

-^ffMsukr. (a) &m^mi(D^t^mi^T^m^ 

[0 0 3 2] ^ifii^T-^2iM^^>U:^^^^f#^:/^i6 
(b) i^XJ:ir1)'>:^^JZ2'^--t.\^xmm-^m^ 

(b) i^xn^V'>^v:J^-^m.mmm^m\.^ri::nu 

^ttTJ!M(?)^i^:*^{^i^^-r'g)(7){i2 5 0°mJiT-^ 

m^^n^tc:ist)}Zi^. (a) ^CD^^ 
J^a^ii 1 5 0''C\^A±cD^<Di)m^ l/<. 2 5 0'CJ.:U: 
CD^cDt^^K^^^V^^o i)^ip^mj^i)>^ (a) 
m\ ^^^^T. 3 0°CJ^T:^P^#l^^2 O'^C/min 

-ei^aa^#f^fT':>:feNfs 1 5 o^ccDmmizMT^b 2 5 

0 ''C},Z:^{f^mmWJ>t^ 5 %^^(^):^ U x^— d h 

b < . ^ 15 0 "'cct^mmizMT^ 4 0 0 ^ctc 
:fs\f^mm^<Pi^ so %i>A±xi^^:r^V'^—x^^:it 

[0 0 3 3] ^Tz. :^m^(D:^m^J:i^iy'):^^Wm^ 
f#§fcJ?)lC{i> (a) ^a^$fim^^:^m*t--5dh 
*s^^bV^o (a) ^R^^fiEfer<?)PS^^*5>p:^:^^:^}c: 

[0 0 3 4] :^mm^hsio:)mr^mmon^izmm 
§0 ^(DA im^^m^^tzm^cDf}vm^i±4 0 o°c 

-4 5 0''CT%4m CugamMl^fe^©;!?!^?^^ 
{i3 8 0'-4 3 O^C^h^^tt^o ^^X. CulB 

?ii^fflv>?> L s I iz:^mM^mm'r^m^. 4 0 o^m 
TT- (a) mm^^t^^^^^n^:ittm^i. 

(a) ^mmMim^^ti^^ittf^. nmmm.iz^^ 

[0 03 5] :^mBMcD^mMo<Dm^:&mt bxii. ;^ t: 

[0036] ^^ff^^r ^i^ci?)jc:(i. ( c ) mmmi 



(7) 



!^m2 0 0 1—9 8 2 



tc^^mr: (b) vD^it>;tU=fv-^j^$-t^-:5/z(ft 

(Dl^c7)fcWc{±. 8 0-2 0 0^0. (b) i:^n:^if> 
;tUnv—c7),^'^H^S<^);ti6^i±2 0 0 — 35 O^C®^ 

[0 0 3 7] (b) i/D:^1f>::t';rix'~^^^^^ 

3 5 0-50 o''C(Dmmmittm^\^^^o ^ 

[0 0 3 8] «I^^J;f3JFMb:^i^U:^^^5^^^ 

•So 

[0 0 3 9] ^mMlZ:^{^:^^mimi^hl±. 

K h^vv';:^^^^. ^(b^^i^^s >'tu;:< 

i^-r DRAM 
• • r-^^-fe^^ • > SRAM (X^J' 

• ^V^A • r^-lr:?; • . EPROM 

> v;:^^ROM (v^^ ■ U— K -itVU— • 

y^U) . EEPROM (3l^'<:7^V:;?7;l/•-fV'<+fy^ 

DSP, Asi ois^^ifommm^m^. mmic c^y 

!; . v-f ^ n ^ ^-r^aiHlK) tt^^b 

[0 0 4 0] :^^m^^'y^^m^Mkh\±. MCM^S: 
^^M^^MhbT^Mt-^C^^^D. ±hB^Ir1 

[004 1] 

[0 04 2] mmx 

CHiSi(OCH,)i 1 4 Og^r— :^^o^^ h> 
l3 0gt:^U z.fh}c^^QQhimo. S scorn 



^^h>i omm%m^4 o o 2 4a$p^^^-eri^ 

^>^t::^— ^fflV^T2 0 0 Omin" '"T! 6 >f^-> V 3 > 
^:j^>^^—±\cm^\^tcl^s 1 5 0'*C^^{C2 5 O^CicfiJ 

i^T- 4 5 1 mmm,i.tztci^. m&jm-v 

tzt^l^O. 5 5>ainT*fet). McDJ^v:^ii2 0 (Mpa) 

[0 0 4 3] ^izmmm±iz±mtmm^mf^^m^ 
^mm. b> mmmmm^ l f > t:— ^ — ^ ^ 

fflV^T^^^l 0kHzT-ig!l^b}^hCl^>2. IT-^o 

g : TD S (m^l4^^EMD— 1 0 0 0 K) ^^mz 
^C53xlO"MQ^/cm'T-^t). ^tzmwim>') 

:^ • ocAM S SM4 9 5^) ^fflv^T^iJ^bfc^:^:^ 
3X1 0—1 OA/cilK?^ofeo 
[0 0 4 4] II5£^?!|2 

CH>s i(OCH.)i 14 0 g^:rDt:i/></u=J— 
^y:rnt:;i/ai— ^;i/l 3 0 gJz^^U cttJcTKBO 
ghS^O. 5 gc?)rM^<& mP^^^STb:^^^. 
{d^MT? 2 4 B^^raf^^ii-y^o einjc^K us^^tf^;i/CD 

:rD tri/ =2— :rn tr;i/ji— 1 0 mm% 
m^A 0 0 2 4B$P^ia7:rl^b:fe?i^^S^U:s^7^^ 

SM^^mm^^bfeo c:a)M^m^;2:e^-^Mv>T 
200 0Biin'-e6^>^^'U::i>'>^>'^— ±fc:^b 

150"C^^^250 ^ciz^^m^ntz^^y Y ri/ 
-bT^l^P^I£!i;tU •oc^TmMp-e4 5 O^C^^* 

*W^n:^o MM^cz)^:5^t>m&:^^^|iJ^bfe^c:^ 

[0 0 4 5] ^^\zm^m±\:i±ut,mm^m^^my> 

fzo Z.com^\z.T)\^X^^h.W^l/jLm'^:KJ'^-;^m 
x-m^ b. L F > t:r-<$^>;^ ^ 

ffll^Ti^^gt^l 0kHzT-taijSbJ^^C5 2. 5T-feo 

g:TDS (m^^SaEMD— 1 0 0 OK) T-^a«)fe 
hCl ^ 4 X 1 0"^®^/cm*-C-^ y). ^tzUm^CD u 

• ^AiSiSSM 4 9 5^) ^W>TaiJ^b;/^a:Cl^ 
3x1 0—1 0A/cto$>o;i^o 



(8) 



!i^m2 0 0 1—9 8 2 



[0 0 4 6] imMl 

CH>Si(OCHj)j 1 4 Og^r— b> 

1 B$P^-e?rFbfc^. ^ ^ ^SSt? 2 4KFPia© 

L:/^^. 150^C^^{c250 ''CicM^ 

4 5 o°c^4»lB$^!l^ufe^^^^ m^mnx*^^^ 
0 , 5 0 //m-e^ M(^)i;&:tf«i4 7 (Mpa) -e^ 

[0 0 4 7] ^^mimiiicJifBhlBllt^Mt^^f) 

:^mwm^mzi^. mo^iz^ ^^^^ imi^ ^titz. 



^fflV^rM?^10kHzT-iaiJ^bfehC:^2. 8t?feo 
[0048] 

2-11 f Bi^cD U :b ^^t^cr)Jf^J5^?£{i. ^if ^ >;i/ 
— ;^;650 . 1 5 /zmJ: ^3^Mb^n:g,ii^#^m^{cr:^b*V^ 

^aSS^CDJlP^^^^i: bT^ Wtg'&i^ U :^ 
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21/768 
HO 5K 3/46 
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HOIL 21/312 

H0 5K 3/46 
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f-T3-h' (##) 
C 5F033 
T 5F058 
S 



F^— 4D075 BB21Z BB26Z DC21 EB42 

4F074 AA41 AA46 AA90 CB06 CB17 
CC04X CC04Y CC06X CClOX 
CC22X CC32X CC32Y CE02 
CE74 CE93 DA23 DA24 DA47 
4J002 BDOOX BD12X BD13X BD14X 
BGOOX CFOOX CHOOX CM04X 
CP03W EC036 ED026 EH036 
EH056 EL066 EU026 FD20X 
moo GQ05 HA05 
4J038 CG141 DL032 KA06 
5E346 AA12 BBOl CC18 DD02 HH05 
5F033 RR23 SS22 WWOO WW03 WW04 

XX24 XX27 
5F058 AA04 AAIO AC03 AGIO AF04 
AGOl AH02 BA07 BA20 BD07 
BF46 BHOl BJ02 



